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COMPLETE SPECIFICATION 
Improvements in and relating to Terephthalic Acid Ester Compositions and 
the use thereof m Coating Conductors 



We. Sch e N* F'CTad y Varnish Company, 
Inc., a Corporation organised under the laws 
of the State of \ T ew York, of Congress Street 
_ and Tenth Avenue. Schenectady, State of 
^ New York, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us 
and the method by which it is to be per- 
tA formed, to be particularly described in and 
10 by the following statement: — 

The present invention relates to the prep- 
aration of polymeric poiyhydric alcohol 
esters of terephthalic acid suitable for use 
_ m wire enamels and to electrical conductors 
lo coated with such esters. 

Polymeric ethylene terephthalate has been 
proposed as an insulant for electrical con- 
ductors. However, it is difficult to dissolve 
polymeric ethylene terephthalate of suffi- 
20 ciently high molecular weiaht for use as an 
insulant in solvents. This, necessarily, ren- 
ders more difficult the problem of coatin* 
of the conductor. 9 
It has also been proposed to coat elec- 
2o tncaJ conductors with a solution of a poly- 
meric ester of glycerine or pentaerythritoi 
with terephthalic acid which has been pre- 
pared in the presence of a water immiscible 
solvent taken from the group consisting of 
30 tertiary amines, dialkyl amides, ketones and 
esters of fatty acids and certain esters and 
ethers of ethylene glycol and polyethylene 
glycol. However, the solvents employed are 
relatively expensive. Moreover, completely 
3d satisfactory wire enamels have not been ob- 

mJJIi- b I K U ° h a -? rocess * Tf the Polyester is 
modi.ied by a silicone, there is improved 
adhesion and flexibility, but, again, the final 
product leaves something to be desired 

40 A further suggestion has been made to 
replace part of the terephthalic acid by cer- 
tain aliphatic dicarboxylic acids, but this 
method also is not a complete solution to 
the problem. 

45 The _present_ invention provides a superior 



wire enamel composition including a poly- 
meric ester of terephthalic acid with a poiy- 
hydric alcohol and a metal drier. 

This invention also provides a wire having 
a coating of a polymer of an ester of tere- 50 
pntnahc acid with a poiyhydric alcohol and 
a metal drier which is substantially free of 
other polymers, but still exhibits good flexi- 
bility and adherence to the wire. 

This invention improves the abrasion re- 55 
sistant properties of wire enamels containing 
a polymeric ester of terephthalic acid with 
a poiyhydric alcohol and a metal drier. 

In addition this invention improves the 
smoothness and coherence of such tereph- 60 
thahc acid-polyhydric alcohol ester enamel 
coatings on wires. 

Furthermore this invention makes it 
possible to reduce the number of passes of 
a wire through a terephthalic acid- 65 
poiyhydric alcohol enamel necessary to 
apply a coating of a given thickness. 

It has now been found that the foregoing 
desired objectives can be attained by react- 
ing glycerine or pentaerythritoi with tereph- 70 
thahc acid or a lower alkvl ester thereof 

hexyl terephthalates. or an acyl halide 
thereof, e.g., terephthalic acid dichloride in 
the presence of cresol as a solvent, and in- 75 
corporating a metal drier therewith. In some 
instances, it has been found desirable to add 
ethylene glycol a s a modifying agent While 
it is not essential to use an esterification 
catalyst, it i s frequently desirable to do so 80 
Conventional catalysts, such as hydrochloric 
acid, toluene sulfonic acid and litharge can 
be used. The preferred catalyst is litharge. 

In the preferred mode of reaction sly- 
oenne with or without ethylene glycol is 85 
condensed with dimethyl terephthalate For 
each 776 grams (4 mols> of dimethyl tereph- 
thalate. there are employed 75 to 350 grams 
of glycenne and 0 to 350 grams of ethylene 
glycol. The total of the ethylene glycol and 90 
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the slycerine employed, however, should be 
sufficient that there is at least one hydroxyJ 
sroup available for each carboxyi (COO) 
group. Preferably, there are present a total 
5 of 1.0 to 1.6 available hydroxyl groups in 
the polyhydric alcohol for each carboxyi 
group in the terephthaiic acid or derivative 
thereof. 

When employing a mixture of ethylene 

10 slycol and glycerine, there are preferably- 
employed for every 776 grams of dimethyl 
terephthalate 100 to 200 grams of ethylene 
glycol and correspondingly from 200 to 100 
grams of glycerine. 

15 " As previously stated, the glycerine can 
be partially or completely replaced by penta- 
ervthritol. In such case, the pentaerythritol 
should be used in an amount to make avail- 
able the same number of hydroxyl groups 

20 as when glycerine is employed. The penta- 
erythrttorhas been found especially advan- 
tageous in replacing the glycerine in whole 
or^in part in compositions containing ethyl- 
ene glycol. Pure pentaerythritol or alterna- 

25 lively commercial mixtures, such as a mix- 
ture of Q 0'\\ pentaerythritol and 10" . di- 
pentaerythritoi. commercially available as 
Pentek (Registered Trade Mark), can be 
used. 

30 There may be used up to two parts of 
ethylene glycol per part of glycerine or 
pentaerythritol or per part of mixed gly- 
cerine and pentaerythritol. 

As previously stated, the solvent employed 

35 is cresylic acid. Generally, the cresylic acid 
has a boilina range of 200 to 220 C, e.g.. 
about 205 C. Cresylic acid is defined in 
Bennett's Concise Chemical and Technical 
Dictionary (1<H7). as a mixture of o-. m-. 

40 and p-cresols havins a boiling range of 185" 
to 230 C. 

In place of cresylic acid, the individual 
cresols. e.g.. para cresoi. can be employed, 
but it is preferred to use the commercial 

45 cresylic acid mixture. 

It is frequently desirable to dilute the 
cresylic acid with a heavy coal tar or 
petroleum naphtha. The naphtha can be em- 
ployed in an amount of from 0 to 60"... 

50 e.g.. 5 to 60",.. based on the total weight 
of the solvent mixture. Cresylic acid is the 
better solvent insofar as solvent power is 
concerned, but the naphtha improves the 
smoothness of the coated wire. Preferably, 

55 the naphtha is added after the polyester has 
reached the desired stage of reaction, as in- 
dicated by viscosity determinations. How- 
ever, the naphtha can be added earlier if 
desired. Various conventional naphthas, 

60 especially high boiling naphthas, can be em- 
ployed. sucrTas EW naphtha (an enamel wire 
heavy coal tar naphtha sold by the Barrett 
Division of Allied Chemical and Dye Cor- 
poration) and Solvesso (Registered Trade 

65 Mark) No. 100. an aromatic naphtha de- 



rived from petroleum. 

The temperature of reaction is not especi- 
ally critical and temperatures conventionally 
employed in preparing glycerine or ethylene 
glycol esters of terephthaiic acid are used. 70 
e.g.. from 80 C. to reflux temperature for 
the solvent. 

The reaction can be carried out either as 
a one-stage or as a multi-stage process. Pre- 
ferably, the reaction is carried out as a two- 75 
stage process. The dimethyl terephthalate is 
reacted with the glycerine with or without 
ethylene glycol, in cresylic acid until a pre- 
determined intermediate viscosity is reached 
and then additional cresylic acid is added 8M 
and the reaction continued until the final 
desired viscosity is attained. The proportions 
of cresylic acid to reactants are not especially 
critical, although significant amounts of 
cresylic acid. e.g.. at least one part per ten «5 
parts of dimethyl terephthalate should be 
employed in the" first stage. 

In general, the reaction is continued until 
the product has a viscosity in cresylic acid 
of 4000 to 5000 centipoises. measured at 90 
25 C. (room temperature) and at 20 to 40 
solids concentration. Preferably, the reaction 
is carried out until the polyester has a 
Gardner- Holt viscosity of 7. at 40". solids 
concentration in cresylic acid at room tern- ^5 
psrature. 

When a two-step reaction is employed, 
preferably the heating in the first step is 
carried out until a sample taken from the 
reaction mix-tur; and reduced to a 40 100 
solids content with cresylic acid shows a 
viscosity of 2000 to 3000 centipoises. 
measured at 25 C. The reaction is then con- 
tinued in a vacuum after addition of further ^ _ 
cresylic acid or cresylic acid and naphtha - tin 
(or if desired- without such addition! untii 
a sample of the product, reduced to a 25 
solids content, has a viscosity of 50 to 100 
centipoises. measured at 25 C. The amount 
of naphtha may be an effective amount up UU 
to 60'-.. by weight based on the total of the 
cresylic acid and naphtha. 

The solution of the polymeric terephthaiic 
acid ester in cresylic acid, with or without 
the naphtha, can be applied to wire, e.g.. i 15 
copper wire, by either of two methods con- 
ventionally employed in the wire enamelling 
art. For example, it can be reduced in vis- 
cosity and solids content by using a mixture 
of cresylic acid and EW naphtha and run 120 
by the "free dip* method. In this method, 
the resin solution is thinned to a viscosity 
of about 50 to 100 centipoises, or less, at 
25 C. and the copper wire run over a pair 
of half-submerged pulley wheels in a tank 125 
containing the thinned solution. Alterna- 
tively, the polyester can be used at a vis- 
cosity of 400 to 500 centipoises (25 C.) and 
used as a die application wire enamel. The 
resin solution also runs very- well by the 130 
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die application at 50 to 100 centipoises. The 
wire coated in either of these processes is 
then baked in a wire enamelling oven at 
conventional temperatures above the boiling 
5 point of the solvent, e.g.. 350 'C. to 450X., 
to complete the polymerization of the resin 
and to remove the solvent. 

In the following examples and through- 
out this specification and claims, all parts 
10 are parts by weight, unless otherwise 
specified. 

Example I 
776 grams (4.0 mols) of dimethyl tereph- 
thaiate. 347 grams (3.77 mols) glycerine, 0.2 

15 grams of litharge and 5G0 grams of cresylic 
acid were placed in a reactor fitted with an 
agitator, thermometer, and a short air- 
cooled column connected to a distillation 
condenser. The reactor was heated to 177'C. 

20 at which temperature the agitator was 
started. The temperature was raised gradu- 
ally over a period of 4 hours, until a tem- 
perature of 227 C. was obtained. During 
this, time, there was a steady distillation of 

25 methanol from the reaction vessel. The re- 
action was held at a temperature of 227 C. 
for C> hours, at which time a sample taken 
from the reaction mixture, reduced to a 25 f V 
solids content with cresylic acid, showed a 

30 viscosity of 4000 to 5000 centipoises. 
measured at 25 C. Three hundred and sixty 
grams of cresylic acid were then added to 
the reaction vessel and the temperature of 
the reaction was held at 216 C. until a 

35 sample taken from the reaction, reduced to 
a 20". solids content with cresylic acid, 
shewed a viscosity of 4000 to 5000 centi- 
poises. measured at 25 C. The heating was 
then stopped and the reaction product was 

40 reduced with a mixture of cresylic acid and 
EW naphtha until the viscosity of the solu- 
tion was 4000 to 5000 centipoises, measured 
at 25 C. The amount of EW naphtha used 
was such that it constituted approximately 

45 20 .. of the total solvent. 

The final product of Example I . having a 
viscosity of 4000 to 5000 centipoises and In- 
cluding 20".. of EW naphtha in the cresylic 
acid-naphtha solvent mixture, was used 

50 directly as a die application wire enamel. 
When applied to No. 18 A.W.G. copper 
wire, it was run in a 3.7 metre wire enamel- 
ing oven with a peak temperature of 399 : G. 
at speeds of 5 to 7 metres, e.g.. 6 metres per 

55 minute to give a completely satisfactory 
coated wire. 

Another sample of the wire was treated 
by the free dip method with the final pro- 
duct of Example I, which had been further 

60 diluted with a cresylic acid-EW naphtha 
mixture (20% naphtha) to a viscosity of 50 
to 100 centipoises. The coated wire was then 
baked at 399 C. at a speed of about 6 metres 
per minute in a 3.7 metre oven to sive the 

65 final coated wire. 



In Example J. the final product, before 
dilution, also was diluted to a viscosity of 
4000 to 5000 centipoises at 25 C. with 
straight cresylic acid rather than a mixture 
of cresylic acid and naphtha. This product 70 
was suitable for use as a die application wire 
enamel. When the product was further di- 
luted with straight cresylic acid to a vis- 
cosity of 50 to 100 centipoises at 25 C, it 
was capable of application by the free dip 75 
method. 

Example 2 

776 grams (4.0 mols> of dimethyl tereph- 
thalate. 100 grams (1.62 mols) of ethylene 
glycol. 250 grams (2.72 mols) of glycerine, SO 
0.2 grams of litharge and 500 grams of 
cresylic acid were placed in the reactor of 
Example J. The reactor was heated to 
J77'C. and the agitator started. Over a 
period of 4 hours, the reactor was heated 85 
gradually to 227 C. with distillation of the 
methanol formed. The reactor was held at 
227 X. for 12 hours, whereupon the viscosity 
of a sample reduced to 25% solids with 
cresylic acid was 4000 to 5000 centipoises 90 
at 25 "C. Then, 360 grams of cresylic acid 
were added and the reactor was held at 
216~C. for 20 hours, at which time the vis- 
cosity of a sample reduced to 20% solids 
with cresylic acid was 4000 to 5000 centi- 95 
poises at 25 "C. The resin was thinned with 
cresylic acid and EW naphtha to a viscosity 
of 4000 to 5000 centipoises at 25°;. solids. 
The naphtha constituted 20°' of the total 
solvent. ioo 

The final product of Example 2 was 
applied to No. 18 A.W.G. copper wire under 
exactly the same conditions as the product 
of Example 1 by both the free dip and the 
die application methods. 105 
Example 3 

776 grams (4.0 mols.) of dimethyl tereph- 
thalate. 190 grams (3.06 mols) of ethylene 
clycol. 200 grams (2.18 mols) of elycerine. 
0.2 grams of litharge, and 500 grams of 1 10 
cresylic acid were placed in the reactor of 
Example L The reactor was heated to 
177 C. and the agitator started. Over a 
period of 4 hours, the reactor was heated 
gradually to 227 C. with distillation of the 115 
methanol. The reactor was held at 227°C 
fcr 2 hours, at which time the viscosity of a 
sample, reduced to 37*',, solids with cresylic 
acid, was 4000 to 5000 centipoises at 25 C. 
Then, cresylic acid and EW naphtha weri 120 
added till the viscosity was 40 to 60 centi- 
poises at 25 °C The proportion of cresylic 
acid and EW naphtha in the final wire 
enamel was 50 % of each. 

Example 4 125 

In another experiment the process of 
Example 3 was repeated. However, in this 
case, it required 4 hours heating at 227°C. 
to obtain a product, a sample of which, when 
reduced to 37°,. solids with cresylic acid. 130 
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had a viscosity of 4000 to 5000 centipoises 
at 25 C. 

The products of Examples 3 and 4 were 
5 each reduced to 40 to 60 centipoises by re- 
placing the EW naphtha by the same amount 
of Sofvesso No. 100 to give a tuliy com- 
parable composition. The reduced products 
of Examples 3 and 4 were used to coat 
10 copper wire by the free dip method, using 
the same baking conditions as in Example 
1. 

Example 5 

15 A <>ood wire enamel was also obtained in 
the following manner. 776 grams of dimethyl 
terephthalate. 347 grams of glycerine. 0.- 
oram of litharae and 100 grams of cresyhc 
acid. The reactor was heated to 177 C. and 

20 then raised to 260 C. over a period of 4 
hours. A vacuum was then applied (20 mm. 
pressure) for 15 minutes at 260 C. At this 
time, a sample, taken from the reaction mix- 
ture, had a Gardner-Holt viscosity of Z : 

95 (about 4630 centipoises) at 30y solids in 

- cresylic acid at 25 : C. The heating was then 
stopped and half of the reaction product was 
reduced with a mixture of cresylic acid and 
EW naphtha until the viscosity of the solu- 

30 tion was 4000 to 5000 centipoises. measured 
at 25 C. and 20 '. solids concentration. The 
EW* naphtha was used in an amount of 
about 50 of the total solvent. This com- 
position was suitable for use as a die apph- 

35 cation wire enamel. The remainder of the 
reaction product was reduced to a viscosity 
of 50 to" 85 centipoises. measured at 25 C. 
by the addition of a mixture of cresyhc acid 
and EW naphtha to form a composition 

40 suitable for the free dip method of appli- 
cation to copper wire. The naphtha was used 
in an amount of about 50".. of the total 
solvent. 

45 Example 6 

Example 5 was repeated, but the glycerine 

was replaced by a mixture of 250 grams of 

-lycerine and 100 grams of ethylene glycol. 

The vacuum treatment was carried out for 
50 a short time at 260 C. until the resin had 

a Gardner-Holt viscosity of Z ; at M>,,> 

solids in cresylic acid at 25°C. 

The vacuum treatment method of Exam- 
55 pies 5 and 6 does not give as high a molecular 
weisht product as does the process of the 
prior examples in which larger amounts of 
cresylic acid are employed during the heat- 
ing. In General, in the vacuum method, the 
60 mercury" pressure can vary between 16 mm. 
and 100 mm. 

As previously set forth, the glycerine in 
any of the preceding examples can be re- 
65 placed by pentaerythritol. The pentaeryth- 



ritol can be used in the same molar amount 
as the slvcerine or. alternatively, there can 
be used an additional 10;- of pentaeryth- 
ritol on a molar basis to account for the 
difference in available hydroxy! groups. In- /0 
stead of pure pentaerythritol, impure mix- 
tures containing small amounts of dipenta- 
erythritol. such as Pentek. for example, can 
be employed. 7 - 

It has been further found that the addition 
of small amounts of zinc, lead calcium or 
cadmium compounds materially improves 
the abrasion properties of the enamel. There 
can be used the usual zinc. lead, calcium SO 
or cadmium driers, such as the hnoleates 
and resinates of each of these metals, e.g.. 
zinc resinate. cadmium resinate. lead lmo- 
leate and calcium linoleate. However, it has 
been found preferable to employ the naph- So 
thenates, specifically zinc naphthenate. lead 
naphthenate. calcium naphthenate. and cad- 
mium naphthenate. 

Other metal driers specifically polyvalent 90 
metal driers, such as manganese naphthenate 
and cobalt naphthenate. can also be em- 
ployed, although the zinc. lead, calcium and 
cadmium naphthenates. as previously stated, 
are preferred. yc> 

The metal compound is preferably used in 
an amount between 0.2 and 0.8", metal 
based on the total solids of the enamel. For 
example, to the enamel of Example :» there 100 
can be added cadmium naphthenate in an 
amount to give 0.5 of cadmium based on 
the total solids. 

Similarly, to the enamel of Example 5 105 
there can be added zinc naphthenate in an 
amount to give 0.5'" of zinc based on the 
total solids or corresponding lead naphthen- 
ate in an amount to give 0.5 *.. of lead based 
on the total solids or calcium naphthenate 1 10 
in an amount to give 0.5" . calcium based on 
the total solids. 

The enamels of the present invention, both _ 
with and without the addition of the metal I Id 
drier, have outstanding resistance to 
hish temperatures, thus enabling them to be 
used as Class B insulation. A comparison of 
the properties of the enamels on the wire 
made in accordance with the present mven- 120 
tion. in contrast to the results obtained when 
employing a commercial Formvar (Regis- 
tered Trade Mark) (polyvinyl formal) 
enamel, is given in Table I below. 

While the invention is especially applic- 
able to the coatina of electrical conductors 
in the form of wire, it can be applied to elec- 
trical conductors other than wire, e.g., ter- 
minals. 160 
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5 Formvar Enamel 

Polyester Wire Ena- 
mel (of Example 1) 



Abrasion 
U) 
30-50 



Complete- 
ness of 
Cure 
Passes 



TABLE I 

Elongation Heat Shock 
to Break at 175 °C 
Passes Fails 



Dielectric 
Strength 
3,000 Volts/Mil 



Heat 
Aging 
168 hours 
at \25 Z C. 



Cut-Through 
Temp. \2) 
170°C. 



10-30 Passes Passes 



Passes 

jO Polyester Wire Ena- jXM 
mel-rZn naphthen- 
ate fmade in accor- 
dance with Example 
7) 

{ M w e ^ s ^ red on a Gen erai Electric Scrape Abrasion Tester 



50-60 Passes Passes 



Passes 
3XM 



3.000 Volts/Mil 



3.000 Volts/Mil 



2,000 hours 
at 175°C. 



2,000 hours 
at 175°C. 



225-240°C. 



225-240"C. 
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From Table I it i S evident that the addi- 
tion of the zinc compound materially in- 
creased the abrasion resistance. 
The zinc naphthenate-polyester wire 
25 enamel composition in the above Table I 
was made in the following manner: 
Example 7 
To the final product of Example 1. having 
a viscosity of 4000 to 5000 centipoises and 
30 including 20'.*. of EW naphtha in me cresylic 
acid-naphtha solvent mixture, there was 
added sufficient zinc naphthenate to give 
U.8 /,. zinc, based on the total solids of the 
enamel and the mixture was used directly 
85 as a die application wire enamel. 

In Example 7. the amount of zinc present 
could be varied between 0.6% and 10% 
based on the solids of the enamel with equal 
success. The zinc naphthenate and the other 
40 driers mentioned could also be used in any 
of the other examples in both the free dip 
and the die application procedures 

It has additionally been found that the 
n ™? PO»ymenc gi yceryl terephthalate and 
45 pentaerythntol terephthalate ester composi- 
tions whether or not modified by ethylene 
glycol can be still further improved in givine 
smoother, more coherent coatings, especially 

?? A n «, S ^ Ze W1I ? S - e S - in size range of 
50 25 A.W.G. to 45 A.W.G.. by addino certain 
phenol-formaldehyde resin s y to the c^mpcS 
tion. The use of the phenol-formaldehyde 
th % furthcr a dvantaS that tne 
same thickness of enamel coating can be ob- 
55 taincd on the wire with few passes diro£n 
Ae enamel solution in the free dip method 
For exampe. a thickness of enamel whfch 
would require 10 coats of the ename s men- 
tioned m any of Examples 1 to 7 Ln be 

"SSfJ W ^ 6 C u° atS ' f the Camels" a„ 
modified with a phenol-formaldehyde resin 
of the type set forth below. 

The phenol-formaldehyde resins whiVh 
can be used in the improved SS of £ 
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invention are made by reacting 0.7 to 0 95 <?? 
mols of formaldehyde (in the form of 
aqueous formaldehyde, trioxane or para- 
formaldehyde) with 1 mol of a phenol, such 
as phenol per se, m-cresol, p-cresol, 

xylenol, or 2,5 xylenol, commercial mix- 70 
tures of such phenols as cresylic acid, meta- 
para cresol or mixed xylenols, can be used 
Preferably, the phenol employed is alky- 
lated, having 7 to 8 carbon atoms, and the 
resin should also be cresylic acid soluble 7s 
The phenolic resin is formed by condensa- 
tion under alkaline conditions. Suitable cata- 
lysts are tnethanolamine, sodium hydroxide 
potassium hydroxide and ammonia The 
catalyst is employed in an amount of 1 to 80 
+ :■• of the meta-para cresol or other phenol 
J he phenol-formaldehyde resin is generally 
used in an amount of 2 to 20% of the poly- 
meric terephthalate ester and preferably m 
an amount of 6 to 7% of the ester. Example 85 
8 below illustrates a preferred method of 
forming the phenol-formaldehyde resin 
while the succeeding examples illustrate the 
wifh °i S4Ch phenoIic resins m accordance 



90 



with the invention. 

Example 8 
Meta-para cresol 108 grams 
Formalin (37%) 64.8 grams 
Tnethanolamine 3.24 grams 

The mixture was placed into a flask qs 
™ th a stirrer - thermometer, and 5 
until ~fl?v- nSer - T^"* was heated 
until refluxing occurred and the refluxine 
was continued for a period of 90 S3? 
The charge was then cooled to 60°C. and i 00 
the reflux condenser replaced by a distilla- 
toon 1 condenser fitted with a flask at the dis- 
charge end so that the entire system could 
be evacuated. A vacuum of 508 to 660 S 
metres of mercury was applied and fee ins 
charge distilled with the aid of heaY until 

80 C. When the resin reached this tempera- 
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ture, heatins; and vacuum were discontinued, 
and a weisTht of cresylic acid equal to the 
weight of the resin in the flask was added. 
This resulted in a 50'- - solution of the resin 
5 in cresylic acid, and was a convenient man- 
ner in which to handle the resin. 

Example 9 
1000 grams of the final wire enamel pre- 
pared in Example 3. having a viscosity of 
10 40 to 60 centipoises. were mixed with 25 
grams of the meta-para cresol-formaldehyde 
resin solution prepared in Example 8, and 
the mixture applied to 5 25 copper wire by 
the free dip method. The resulting wire 
15 (after baking at 399 C, as set forth in 
Example 1) was of excellent quality and re- 
quired only 6 coats to obtain the same 
enamel thickness as required 10 coats of 
the enamel recited in Example 3. 
20 Comparable results are obtained when 
there is used the final wire enamel for free 
dip coating of Examples 1. 2, 4> 5 or 6 in 
place of the wire enamel of Example 3 in 
carrying out the process of Example 9. 
25 Example 10 

Example 9 was repeated using an amount 
of the meta-para cresol-formaldehyde resin 
solution sufficient to give 6.5V.'. of the resin 
by weight of the polymeric terephthalate 
30 ester in the enamel. 

Example 11 
Example 9 was repeated but using only 
enough of the cresol-formaldehyde resin 
solution to give 2* of the cresol -formalde- 
35 hyde resin based on the polymeric tereph- 
thalate ester. 

Example 12 
Example 9 was repeated using sufficient 
of the cresol-formaldehyde resin solution to 
40 give 20". of the resin based on the poiy- 
meric terephthalate solution. 

The single Figure of the drawing is a 
cross section of an electrical conductor 
coated with the novel composition of the 
45 present invention. 

WHAT WE CLAIM IS: - - 

1. A composition comprising a polymeric 
ester of terephthalic acid with a polyhydric 
alcohol consisting of glycerine or penta- 

50 erythritol or mixtures of glycerine and penta- 
erythritol with up to two parts by weight 
of ethylene glycol per part of said alcohol 
and a metal drier. 

2. A composition as claimed in Claim L 
55 wherein said polymeric ester has a viscosity 

between 4000 and 5000 centipoises when 
measured as a 20°;. to 40°,' solution in cresy- 
lic acid at 25"' C. 

3. A composition according to Claim 1 or 
60 2, wherein the metal drier is present in a 

small amount. 

4. A composition according to any one of 
Claims 1 to 3, wherein the metal is a poly- 
valent metal. 

5. A composition according to any one of 



Claims I to 4, wherein the metal of the drier 
is selected from the group consisting of lead, 
zinc, calcium, and cadmium. 

6. A composition according to any one of 
Claims i to 5. wherein the metal drier is 70 
a naphthenate. 

7. A composition according to any one of 
Claims I to 6. which also contains a phenol- 
formaldehyde resin. 

8. A composition according to Claim 7. 75 
wherein the phenol-formaldehyde resin is a 
cresvlic acid soluble resin. 

9* A composition according to Claim 7. 
wherein the phenol used to form the phenol- 
formaldehyde resin is meta-para cresol. 80 

10. A composition according to Claim 7. 
wherein the phenol used to form the phenol- 
formaldehyde resin is cresylic acid. ^ 

11. A composition according to Claim 7. 
wherein the phenol-formaldehyde resin is an 35 
alkaline condensed resin wherein the phenol 

is an alkylated phenol having a total of 7 
to 8 carbon atoms and the formaldehyde is 
used in an amount of 0.7 to 0.95 mols per 
mol of phenol. _ 90 

12. A composition according to Claim 7 
or 11. wherein the phenol-formaldehyde 
resin is present in an amount of 2".. to 20 
based on the weight of the polyester. 

13. A composition according to any one 95 
of Claims 1 to 12. wherein a cresol is in- 
cluded as a solvent. 

14. A composition according to any one 
of Claims I to 12. wherein cresylic acid is 
included as a solvent. m iu0 

15. The composition of Claim 14. wherein 
the solvent includes an effective amount of 
naphtha up to 60". based on the total of 
naphtha and cresylic acid. 

16. A composition according to an\ of 10d 
Claims I to 15. wherein the poiymeric ester 

is formed by condensation of dimethyl 
terephthalate and glycerine in the presence 
of cresylic acid, there being present in the 
starting mixture sufficient glycerine to pro- 1 10 
vide 1.0 to 1.6 hydro\yl groups per carboxyl 
iiroup in the dimethyl" terephthalate. 

17. A composition according to any one 
of Claims 1 to 15, wherein the ester is a 
mixed polymeric ester of terephthalic acid 115 
with glycerine and ethylene glycoL there 
being V resent up to two parts of ethylene 
glycol per part of glycerine. 

w 18. A composition according to Claim 17. 
wherein the polymeric ester is formed by 120 
condensation between dimethyl terephthal- 
ate. glycerine and glycol in the presence of 
cresylic acid, there being present in the 
starting mixture for every 776 parts by 
weight" of dimethyl terephthalate from 100 125 
to 200 Darts by weight of ethylene glycol and, 
correspondingly, from 200 to 100 parts by 
weight of glycerine. 

19. A solution in cresylic acid of a com- 
position according to any one of the pre- 130 



336,004 



7 



ceding claims suitable as a wire enamel. 

20. An enamel for coating electrical wires 
comprising a cresylic acid solution of a com- 
position according to any one of Claims 1 

5 to 13. 

21. An electric wire coated with a con- 
tinuous coating of a cresylic acid solution of 
a composition according to any one of 
Claims I to 18, said coating being formed 

10 on the wire by baking. 

22. A method of preparing a solution of 
a polymeric polyhydric alcohol ester of 
terephthaiic acid according to Claim 1 com- 
prising heat condensing in the presence of 

15 a cresol as a solvent a member of the group 
consisting of terephthaiic acid, terephthaloyi 
halides and lower alky! esters of tereph- 
thaiic acids with ' a polyhydric alcohol 
selected from the group consisting of gly- 

20 cerinc and pentaerythritol and mixtures of 
glycerine and pentaerythritol with up to two 
parts by weight of ethylene glycol per part 
of said alcohol, and stopping said heating 
when said polymeric ester has a viscosity of 

25 between 4000 and 5000 centipoises when 
measured as a 20^, to 40% solution in 
cresylic acid at 25 C C. 

23. A method according to Claim 22. 
wherein the ester is prepared by condensing 

30 in the presence of cresylic acid as a solvent, 
dimethyl terephthalate with a member of the 
group consisting of glycerine and mixtures 
of glycerine with up to two parts by weight 
of ethylene glycol per part of glycerine. 

35 24. A method according to Claim 22 or 
23. wherein the condensation is carried out 
in one stage to completion. 

25. A method according to Claim 23. 
wherein the condensation is carried out to 

40 an intermediate stage, further cresylic acid 
is added, and the condensation is then con- 
tinued until the polymeric ester has the vis- 
cosity characteristics stated in Claim 22. 

26. A method according to Claim 23, 
45 wherein the product of condensation is fur- 
ther diluted with cresylic acid and naphtha 
to give a product having a viscosity between 



40 and 5000 centipoises. the amount of 
naphtha being an effective amount up to 
60% based on the total of the cresylic acid 50 
and naphtha. 

27. A method according to Claim 23, 
wherein the condensation is carried out to 
an intermediate stage and then the conden- 
sation is continued in a vacuum, without 55 
further addition of cresylic acid, until the 
polymeric ester has the viscosity characteris- 
tics stated in Claim 22. 

28. A method of preparing an electrical 
conductor wire for use in electrical equip- 60 
ment comprising coating the conductor wire 
with a solution in a solvent composed of 
cresylic acid or mixtures of cresylic acid 
with up to 60% of naphtha of a polymeric 
ester of terephthaiic acid with a polyhydric 65 
alcohol according to any one of Claims 1 to 
18. and then baking said film at a tempera- 
ture sufficiently high to remove the solvent. 

29. A method of preparing an electrical 
conductor for use in electrical equipment 70 
characterized by coating the conductor with 

a solution in a solvent composed of cresylic 
acid or mixtures of cresylic acid with up 
to 60% of naphtha of a composition as 
claimed in any of Claims 1 to 18 and then 75 
baking said film at a temperature sufficiently 
high to remove the solvent. 

30. A composition as claimed in any of 
Claims 1 to 18 substantially as herein des- 
cribed in any of the Examples. 80 

31. A method as claimed in Claim 22 sub- 
stantially as herein described. 

32. An electrical conductor coated with a 
coating of a composition as claimed in any 

of Claims I to 18. 85 

33. A method of preparing an electrical 
conductor for use in electrical equipment as 
herein described including providing a con- 
ductor with a coating of a composition as 
claimed in any of Claims 1 to 18. 90 
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